Quantitative stereologic study of the effects of varying the time between initiation and promotion on four histochemical markers in rat liver during hepatocarcinogenesis.
The effects of varying the interval of time between initiation with diethylnitrosamine (DEN) and promotion by phenobarbital (PB) on the development of altered hepatic foci (AHF) and hepatomas in female Fischer 344 rats was investigated. The intervals between DEN initiation after a 70% partial hepatectomy and a subsequent 6 month period of promotion by feeding of PB were 1 day, 1 week, 1 month, 2 months, 6 months and 11 months. The number and volume percentage occupied by AHF were determined by quantitative stereologic methods on serial frozen sections stained for the markers gamma-glutamyltranspeptidase (GGT), canalicular adenosine triphosphatase (ATPase), glucose-6-phosphatase (G6Pase) and the placental form of glutathione S-transferase (GST-pi). The number of AHF was greatest when the initiation-promotion interval was only 1 day, and there was a tendency for the number of AHF to decrease as the interval between initiation with DEN and the start of PB promotion was extended. An 11 month delay between initiation and promotion resulted in only 20% fewer AHF than when promotion was begun 1 day after initiation. On the other hand, the volume percentage fraction of AHF did not change when the initiation-promotion interval was increased from 1 day to 2 months. An interval of 6 months roughly doubled the volume percentage fraction, but an interval of 11 months led to a 7- to 8-fold increase in the volume percentage of AHF over that from a 1 day interval. The phenotypic distribution of AHF was significantly lower in relation to certain markers, especially GGT and GST-pi, in those animals only initiated with DEN compared with those initiated with DEN and promoted with PB. When no exogenous promotion was given, there was still a nearly linear increase in both the number and volume percentage occupied by AHF in the liver of rats initiated with DEN. On the other hand, rats subjected to a 1 week interval between DEN initiation and PB promotion exhibited the greatest number of hepatocellular carcinomas 14 months after initiation, compared with other groups. These studies demonstrated a gradually decreasing effectiveness of PB as a promoting agent to stimulate the growth of all AHF initiated by DEN as the interval between initiation and promotion was extended.(ABSTRACT TRUNCATED AT 400 WORDS)